The diagnostic performance of helical computed tomography (CT) is excellent. However, some artifacts have been reported, such as motion, beam hardening and scatter artifacts. We herein report a case of motion-induced artifact mimicking cervical dens fracture. A 60-year-old man was involved in a motorcycle accident that resulted in cervical spinal cord injury and quadriplegia. Reconstructed CT images of the cervical spine showed a dens fracture. We assessed axial CT in detail, and motion artifact was detected.
Introduction
Helical computed tomography (CT) has begun to replace plain radiography as the method of choice for cervical blunt trauma screening [1] [2] [3] [4] . Particularly, this technology is useful in patients who have lost consciousness or sustained multiple trauma [1] . CT scanning of the cervical spine for the detection of fractures and dislocations has a sensitivity of 98% and a specificity of 100% [1] . Injuries to the craniocervical junction and lower cervical injury remain difficult to assess using plain radiographs alone.
The diagnostic performance of helical CT is excellent. However, some artifacts, such as motion, beam-hardening or scatter artifacts have been reported [5] [6] [7] [8] . We herein report a case of motion-induced artifact mimicking cervical dens fracture.
Case Report
A 60-year-old man was involved in a motorcycle accident, resulting in cervical cord injury and quadriplegia. Upon presentation, he experienced consciousness disturbance, multiple trauma, incomplete quadriplegia (Frankel C) and nape pain. A senior spinal surgeon was consulted and subsequently requested 16-slice helical CT and magnetic resonance imaging (MRI) scanning to assess the extent of cervical cord injury, fracture and possible dislocation. He reviewed the CT (axial view) and MRI images ( Fig. 1) , and diagnosed the patient with cervical spinal cord injury without fracture and dislocation. Sagittal plane CT was reconstructed subsequently, but the spinal surgeon was unable to review these images. During a conference the subsequently morning, another physician showed the sagittal CT images that were suggestive of dens fracture (Fig. 2) , which were not demonstrated by MRI. A radiologist then assessed the axial CT in detail, and commented that motion artifacts could have contributed to images suggestive of dens fracture. The patient underwent repeat CT the subsequent day, which excluded show dens fracture (Fig. 3) . This patient sustained multiple trauma and disturbance of consciousness, so he moved at first time CT assessment.
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Discussion
Today, a wide range of traumatic and non-traumatic emergency conditions can be rapidly and accurately diagnosed by helical CT. Many traditional emergency imaging procedures have been replaced by novel helical CT techniques that can be performed quickly and with great accuracy, causing less patient discomfort and at lower costs [1, 6, 9] . The pooled sensitivity for cervical spine plain radiography is 52%, and that for CT is 98% [9] in the identification of patients with cervical spine injury. Daffner et al. [10] reviewed the CT and plain radiographic images of 245 patients, and reported that radiography detected injuries in 108 patients (44.1%) whereas CT detected injuries in 243 patients (99.2%). If a patient experiences complete or incomplete paralysis in four limbs, we always request CT and MRI assessment. Minor fractures, such as tear drop or transverse foramen fractures, can be clearly detected by CT, while cervical spinal cord injury without fracture and dislocation can be detected by MRI.
Helical CT has limitations. The first is motion artifacts [5, 6] . Sciubba et al. [5] reported that CT reconstruction artifacts can mimic cervical spine subluxation. Daffner [6] showed motion artifact mimicking vertebral offset at C3/4. Voluntary or involuntary patient movements can cause such artifact mimicking cervical injury.
The second limitation is difficulty detecting fracture line parallel to the plane of the scan [6, 10] . The third limitation is beam hardening or scatter artifacts [5] . Daffner et al. [10] reviewed the CT images of 245 patients with cervical injury. Two fractures not detected by CT occurred at C2: one fracture was obscured by dental artifacts and the other was in the horizontal plane of the scan [10] .
In our patient, motion artifacts mimicked dens fracture, and special caution should be exercised when assessing reconstructed CT. Assessment using other imaging techniques, such as plain radiographs and MRI, is helpful in detecting motion artifacts on CT [6] .
